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MULTIPLE-SPEED AUTOMATIC
TRANSMISSION

BACKGROUND OF THE INVENTION

This invention relates to the field of automatic transmis-
sions for motor vehicles. More particularly, the invention
pertains to a kinematic arrangement of gearing, clutches,
brakes, and the interconnections among them 1n such trans-
missions.

The number of forward drive speed ratios in automatic
transmissions for motor vehicle has continued to increase
due to the need to increase fuel economy and to avoid large
steps between the speed ratios. Each known six-speed trans-
mission 1n which no more than three gearsets and five
friction elements (the clutches and brakes that control opera-
tion of the transmission) are employed has some drawbacks
such as ratio progression, shared pinions, efc.

U.S. Pat. No. 5,106,352 describes a multi-speed automatic
transmission for motor vehicles that imncludes two parallel
gearsets providing two fixed speed ratios. The second speed
rat1o 1s higher than the first speed ratio. A first power path
using the first fixed speed ratio includes a first control clutch
and a second control clutch, and a second power path using
the second fixed speed ratio includes a third control clutch.
Several embodiments of the transmission include a double
planetary gearset; other embodiments disclose a Ravigneaux
gearset, a first control brake and a second control brake.
Alternatively, the mput shaft and output shait are 1n align-
ment and one of the two speed ratios 1s a direct drive.

Experience i manufacturing Ravigneaux gearsets for
automatic transmissions has shown that these gearsets tend
to produce relatively high gear noise 1n comparison to
simple planetary gearsets and Simpson gearsets. To mini-
mize gear noise, extensive steps are taken during the manu-
facturing process to grind the gears. But these steps and the
additional complexity associated with assembling Rav-
igneaux gearsets add cost to the transmission.

There 1s a need for a six-speed automatic transmission in
which the planetary gearsets are entirely simple planetary
gearsets rather than double pinion gearsets or shared pinion
gearsets. Preferably such a transmission would require no
more than five hydraulically-actuated friction clutches and
brakes to produce step changes among the speed ratios.

SUMMARY OF THE INVENTION

A multiple speed transmission according to the present
invention having an input and output includes first and
second planetary gearsets, each gearset including a sun gear,
a ring gear surrounding the sun gear, a set of planet pinions
meshing with the sun gear and the ring gear, and a carrier on
which the planet pinions are rotatably supported, the carrier
of the first gearset being driveably connected to the ring gear
of the second gearset. A third gearset, driveably connected to
the carrier of the second gearset and the ring gear of the first
gearset, alternately drnives the output at a predetermined
lower speed relative to a speed of the carrier of the second
gearset, and driving the output at substantially the speed of
the ring gear of the first gearset. A first clutch connects and
disconnects the mput and the sun gear of the first gearset. A
second clutch connects and disconnects the mput and the sun
gear of the second gearset. A third clutch alternately con-
nects and disconnects the mput and the carrier of the first
gearset. An overrunning brake holds the carrier of the first
gearset against rotation on the transmission housing and
releases the carrier of the first gearset. A first brake holds the
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sun gear of the first gearset against rotation on the trans-
mission housing and releases the sun gear of the first gearset.
A second brake holds the carnier of the first gearset against
rotation on the housing and releases the carrier of the first
gearset.

A transmission mechanism according to this mvention
uses only simple planetary gearsets, as opposed to double
pinion gearsets or shared pinion gearsets. A front wheel
drive embodiment uses only two simple planetary gearsets
and an additional gear pair, whereas most arrangements
require three simple gearsets or a simple gearset and a
Ravigneaux gearset.

The transmission can be applied readily to a vehicle
powertrain for which 1t 1s an advantage to provide alter-
nately one overdrive speed ratio and two overdrive speed
ratios, each application having a direct drive speed ratio.

DESCRIPTION OF THE DRAWINGS

These and other advantages of the present invention will
become readily. apparent to those skilled 1n the art from the
following detailed description of a preferred embodiment
when considered in the light of the accompanying drawings
in which:

FIG. 1 1s a schematic diagram of a transmission embodi-
ment of the present invention;

FIG. 2 15 a table that shows the engaged and disengaged
states of the friction clutches and friction brakes, and the
driving and overrunning states of the one-way brake for each
of the forward and reverse speed ratios of the transmission
shown 1n FIG. 1;

FIG. 3 1s a chart containing an example of the beta ratios
and number of teeth of the gears and pimions of the trans-
mission shown 1n FIG. 1;

FIG. 4 1s a schematic diagram of a transmission embodi-
ment of the present invention;

FIG. 5 15 a table that shows the engaged and disengaged
states of the friction clutches and friction brakes, and the
driving and overrunning states of the one-way brake for each
of the forward and reverse speed ratios of the transmission
shown 1n FIG. 4;

FIG. 6 1s a chart containing an example of the beta ratios
and number of teeth of the gears and pinions of the trans-
mission shown 1n FIG. 4;

FIG. 7 1s a schematic diagram of a transmission embodi-
ment of the present mnvention;

FIG. 8 15 a table that shows the engaged and disengaged
states of the friction clutches and friction brakes, and the
driving and overrunmng states of the one-way brake for each
of the forward and reverse speed ratios of the transmission
shown 1n FIG. 7; and

FIG. 9 1s a chart containing an example of the beta ratios
and number of teeth of the gears and pinions of the trans-
mission shown i FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMEN'T

Referring to FIG. 1, an automotive powertrain includes an
engine 10 or other power source and a torque converter 11,
which produces a fluid drive connection 30 between the
engine and an automatic, step-change transmission 12
through an input shaft 14. The output 16 of the transmission
1s drivebly connected to a final drive gearset, which includes
a final drive pimion 18 supported on the output shait 16, and
a final drive gear 20 in continuous meshing engagement with
the final drive pimion 18.
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Transmission 12 includes the first simple planetary gear-
set 22, which includes a sun gear 24 journalled on the input
14, a ring gear 26 surrounding the sun gear and having its
center on mput 14, a first set of planet pinions 28 1n
continuous meshing engagement with sun gear 24 and ring
gear 26 and rotatably supported on a carrier 30.

A second simple planetary gearset 32, arranged coaxially
with the first gearset 22 and input 14, includes a sun gear 34,
journalled on input 14, ring gear 36 surrounding sun gear 34,
a set of planet pinions 38 1n continuous meshing engagement
with sun gear 34 and ring gear 36 and rotatably supported on
a carrier 40.

A third gear unit 42 includes two layshatit gear pairs. The
first pair includes a pinion 44 1n continuous meshing engage-
ment with a gear 46; the second gear pair includes a pinion
48 1 continuous meshing engagement with a gear 50. Both
gears 46 and 50 are secured to the output 16, and they drive
the final drive pimion 18.

The mput 14 1s driveably connected and disconnected
alternately to sun gear 34 through operation of a clutch 54.
Input 14 1s driveably connected and disconnected alternately
to sun gear 24 through operation of a clutch 56. Similarly,
input 14 1s driveably connected and disconnected alternately
to the carrier 30 through operation of a clutch 58. Sun gear
24 1s grounded or held against rotation on the transmission
housing 72 through connecting member 76 when brake 74 1s
applied. A one-way brake (OWB) 78 holds carrier 30 against
rotation on housing 72 when the brake 78 produces a drive
connection, and disconnects carrier 30 from the housing 72
when the brake 78 overruns.

Input 14 1s driveably connected to clutches 56 and 58 by
a connecting member 60. Carrier 30 1s driveably connected
to ring gear 36 by a connecting member 62. Ring gear 26 1s
driveably connected to pinion 44 by a connecting member
64. Carrier 40 1s driveably connected to pimion 48.

Beta 1s the ratio of the ring gear/sun gear tooth ratios for
the first and second gearsets 22, 32 (R1/S1, and R2/52),
respectively. Beta, for the second gearset 22 1s 2.630. The
table of FIG. 2 shows the combinations of engagements for
the torque-transmitting mechanisms that establish six for-
ward speed ratios and one reverse speed ratio between the
input 14 and the output shaft 16.

The transmission 12 operates in the first forward ratio
when clutch 54 1s engaged. This causes one-way brake 78 to
produce a drive connection between carrier 30 and the
housing 72 and to hold carrier 30 and ring gear 36 against
rotation. With the input 14 driving sun gear 34 and ring gear
36 held to provide a torque reaction, carrier 40 and pinion 48
are driven at a slower speed than that of input 14. The third
gearset produces an additional speed reduction through
pinion 48 and gear 50. The ratio of the speed of output 16
to the speed of input 14 1s 0.206 when the gears and pinions
are sized as shown 1n the example of FIG. 3.

An upshift to the second speed ratio 1s produced by
maintaining clutch 54 engaged and engaging brake 74.
These actions cause OWB 78 to overrun, and sun gear 24 to
be held against rotation on the housing 72. Carrier 40 and
pinion 48 are underdriven at a speed ratio of 0.491 with
respect to the speed of mput 14, and output gear 50 1s
underdriven compared to the speed of pinion 48. The output
speed ratio 1s 0.366 when the gears and pinions are sized as
shown 1n the example of FIG. 3.

An upshift to the third forward speed ratio 1s produced by
maintaining clutch 34 engaged, disengaging brake 74, and
engaging clutch 56. OWB 78 overruns, and ring gear 36 is
driveably connected to carrier 30. The output 1s taken at
carrier 40 and pinion 48, which rotate at 0.7355 times the
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speed of mput 14. An additional speed reduction occurs 1n
the third gearset 42, causing the output 16 to rotate at 0.563
times the speed of the iput, when the gears and pinions are
s1ized as shown 1n FIG. 3.

An upshiit to the fourth speed ratio occurs when clutch 54
remains engaged, clutch 56 1s disengaged, and clutch 58 1s
engaged. With the control elements 1n these states, OWB 78
overruns, sun gear 34 and ring gear 36 of the second
planetary gearset 32 rotate at the speed of the mnput; there-
fore, carrier 40 rotates at the speed of input 14, a direct drive
condition. Ring gear 26 and pinion 44 rotate at 0.761 times
the speed of input 14. The output 16 rotates at 0.746 times
the speed of input 14, when the gears and pinions are sized
as shown 1n FIG. 3, due to the speed reduction that occurs
in the third gearset 42 between pinion 48 and gear 50.

An upshiit to the fifth speed ratio occurs when clutch 54
1s disengaged, clutch 56 1s engaged, and clutch 38 remains
engaged. With the control elements 1n these states, OWB 78
overruns, and sun gear 24 and carrier 30 rotate at the speed
of mnput 14, which action locks up the first gearset 22 and
causing ring gear 26 and pinion 44 to rotate at the speed of
iput 14. A speed reduction occurs 1n the third gearset 42,
causing gear 46 and output to 16 to rotate at 0.98 times the
speed of mput 14 due to the speed reduction that occurs 1n
the third gearset 42 between pinion 44 and gear 46.

An upshift to the sixth speed ratio occurs when clutch 56
1s disengaged, brake 74 1s engaged, and clutch 58 remains
engaged. With the control elements 1n these states, OWB 78
overruns, and carrier 30 and ring gear 36 are driven at the
speed of input 14, and sun gear 24 1s held against rotation on
the transmission housing 72 due to the engagement of brake
74. Ring gear 26 and pinion 44 are overdriven 1.257 times
the speed of input 14. The speed reduction that occurs 1n the
third gearset 42 between pinion 44 and gear 46 causes gear
46 and output 16 to rotate at 1.232 times the speed of mput
14.

Reverse drive 1s produced by engaging clutch 56 and
brake 80. When the control elements are in these states,
OWB 78 free wheels, neither overrunming nor driving
because carrier 30 1s held against rotation on the transmis-
s1on housing 72 due to engagement of brake 80. Sun gear 24
rotates at the speed of input 14. A speed reduction occurs in
the first gear set 22 causing ring gear 26 and pinion 44 to
rotate opposite the direction of mput 14 and at 0.257 times
the speed of input 14. Due to the speed reduction that occurs
in the third gearset 42 between pinion 44 and gear 46, output
16 and gear 46 rotate at 0.252 times the speed of mput 14
when the gears and pinions are sized as shown 1n FIG. 3.

Alternatively, OWB 78 may be omitted from this trans-
mission. IT OWB 78 1s omitted, the transmission 1s operated
in the first forward speed ratio by engaging clutch 54 and
brake 80. In this mstance, to shift from the first speed ratio
to the second speed ratio, clutch 34 remains engaged while
brake 80 1s released and brake 74 1s engaged. The remainder
of the operation 1s i1dentical to the above description.

Turning now to FIG. 4 1n which components 1dentical to
those 1n FIG. 1 have been marked with the same 1dentifying
numerals, a third planetary gearset 90 includes a sun gear 92
journalled on an output 94, a ring gear 96 surrounding the
sun gear 92, and a set the planet pinions 98 1n continual
meshing engagement with sun gear 92 and ring gear 96 and
supported rotatably on a carrier 100. Sun gear 92 1s held
against rotation on transmission housing 72 by connecting
clement 102. Carrier 100 1s driveably connected by con-
necting element 104 to ring gear 26. Ring gear 96 1s
driveably connected to carrier 40 and to output 94 by the
connecting element 106.
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A hydraulically-actuated brake band 108 alternately holds
carrier 30 against rotation on the transmission housing 72
and releases carrier 30 to rotate freely. When brake band 108
1s applied, connecting member 109 1s Irictionally engaged
by the brake band and held on the transmission housing 72.
Carrier 30 1s driveably connected to OWB 78 and connect-
ing member 109 by connecting member 110.

Referring now to FIGS. 4-6, the transmission of FIG. 4
operates 1n the first forward speed ratio by engaging clutch
54, which causes OWB 78 to produce a drive connection
between carrier 30 and housing 72, thereby holding carrier
30 and ring gear 36 against rotation. With sun gear 34 driven
at the speed of mput 14 and ring gear 36 providing a torque
reaction, carrier 40 and ring gear 96 are underdriven in
relation to the speed of input 14 at 0.307 times the speed of
input 14, when the gears and pinions of the planetary gear
sets are sized as shown in FIG. 6.

An upshift to the second speed ratio occurs by maintain-
ing clutch 54 and engaging brake 74, which causes OWB 78
to overrun and holds sun gear 24 against rotation. Sun gear
34 1s driven at the speed of mput 14, and sun gears 24 and
92 are held against rotation. Speed reduction 1s produced
such that carrier 40, ring gear 96 and output 94 rotate at
0.528 times the speed of input 14 when the gears and pinions
are sized as shown in FIG. 6.

An upshift to the third speed ratio occurs by maintaining
clutch 54 engaged, engaging clutch 56, and disengaging
brake 74, which causes OWB 78 to overrun and driveably
connects sun gears 24 and 34 to iput 14. Speed reduction
1s produced which causes carrier 40, ring gear 96, and output
94 to be driven at 0.768 when the transmission components
are sized as shown 1n FIG. 6.

An upshift to the fourth speed ratio i1s produced by
maintaining clutch 54 engaged, disengaging clutch 56,
engaging clutch 38, which causes one-way brake 78 to
overrun and driveably connects the sun gear 34 and ring gear
36 of the second gearset 32 to the mput 14. This locks-up
gearset 32 causing its carrier 40, ring gear 96, and output 94
to rotate at the speed of input 14, a direct drive condition.

At first overspeed ratio 1s produced in the fifth gear by
disengaging clutch 34, engaging clutch 56, and maintaining
clutch 58 engaged, thereby causing one-way brake 78 to
overrun. With carrier 30 and sun gear 24 of the first planetary
gear set 22 rotating at the speed of input 14, ring gears 26
and 36 and carrier 100 also rotate at the speed of mput 14.
Carrier 40, ring gear 96, and output 94 are overdriven at
1.323 times the speed of mput 14 when the components of
the gear sets are sized as shown 1 FIG. 6 due to the speed
increase that occurs in the third gearset 90.

A second overspeed condition occurs in the sixth gear
upon maintaining clutch 58 engaged, disengaging clutch 56,
and engaging brake 74 which causes one-way brake 78 to
overrun. With the control elements so disposed, OWB 78
overruns, sun gear 24 1s held against rotation due to the
engagement of brake 74, and carrier 30 and ring gear 36
rotate at the speed of input 14. A speed increase occurs in
gearset 22 due to sun gear 24 being held against rotation,
thereby causing ring gear 26 and carrier 100 to rotate at
1.252 times the speed of mput 14. With sun gear 92 held
fixed against rotation and carrier 100 being drive by ring
gear 26, ring gear 96 and output 94 rotate at 1.656 times the
speed of input 14 due to the speed increase that occurs 1n the
third gearset 90 when the components of the gear sets are
sized as shown 1n FIG. 6.

The transmission of FIG. 4 operates 1n reverse drive upon
engaging clutch 56 and brake band 108, which causes carrier
30 to be held against rotation. A first speed reduction 1n a
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first direction occurs in the first gearset 22 with carrier 30
held against rotation and sun gear 24 rotating at the speed of
input 14. Ring gear 26 and carrier 100 rotate in the reverse
direction at 0.252 times the speed of mput 14. A speed
increase occurs in the third planetary gearset 90 due to 1ts
sun gear 92 being fixed against rotation. Therefore, ring gear
96 and output 94 are driven at -0.334 times the speed of
input 14 when the components of the gear sets are sized as
shown 1n FIG. 6.

Turning now to the transmission shown in FIG. 7, wherein
the same components as those of FIG. 4 are marked with the
identical reference numbers, carrier 30 1s driveably con-
nected to one-way brake 78 through connecting member
110, connecting member 112 driveably connects carrier 100
of the third gear unit 90 to the output 94, and connecting
member 114 driveably connects carrier 40 of the second gear
unit 32 to the ring gear 96.

The transmission of FIG. 7 produces the first speed ratio
by engaging clutch 54 and disengaging the other friction
control elements, which connects sun gear 34 to the input 14,
and causes overrunning brake 78 to produce a drive con-
nection between carrier 30 and the transmission housing 72.
A first speed reduction 1s produced in the second gear unit
32 due to 1ts ring gear 36 being held fixed against rotation
and sun gear 34 being driveably connected to the mput 14.
Carrier 40 1s underdriven in relation to the speed of input 14.
A second speed reduction occurs 1n the third gearset 90 due
to 1ts ring gear 96 being driven at the speed of carrier 40 at
0.316 times the speed of mnput 14, and 1ts sun gear 92 being
fixed against rotation. Carrier 98 and output 94 rotate at
0.226 times the speed of input 14 with the pinions and gears
sized as shown i FIG. 9.

An upshift to the second speed ratio i1s produced by
maintaining clutch 54 engaged and engaging brake 74,
which causes overrunmng brake 78 to overrun and holds sun
gear 24 fixed against rotation. With the friction control
clements so disposed, sun gear 24 and sun gear 92 fixed
against rotation, and sun gear 34 rotating at the speed of
input 14, carrier 100 and output 94 rotate at 0.358 times the
speed of mput 14 with the pinions and gears sized as shown
in FIG. 9.

An upshift to the third forward speed ratio occurs by
maintaining clutch 54 15 engaged, disengaging brake 74,
and engaging clutch 56, which causes one-way brake 78 to
overrun. With sun gear 92 fixed against rotation and sun
gears 24 and 34 rotating at the speed of mput 14, carrier 100
and output 94 rotate at 0.54°7 times the speed of input 14
when the components of the gearsets are sized as shown in
FIG. 9.

An upshiit to the fourth speed ratio occurs by maintaining
clutch 54 engaged, 20 disengaging clutch 56, and engaging
clutch 38, which causes one-way brake 78 to overrun. Sun
gear 92 1s fixed to the transmission housing 72 providing a
torque reaction. The second gearset 32 1s locked-up due to
its sun gear 34 being driveably connected through clutch 54
to input 14 and 1ts ring gear 36 being driveably connected to
the input through clutch 38. A speed reduction occurs in the
third gearset 90, whose ring gear 96 rotates at the speed of
iput 14 and whose sun gear 92 i1s fixed against rotation.
Theretore, carrier 100 1s and output 94 rotate at 0.714 times
the speed of mput 14 when the components of the gearsets
are sized as shown in FIG. 9.

The transmission operates 1n direct drive 1n the fifth gear
ratio upon disengaging clutch 54, engaging clutch 56, and
maintaining clutch 58 engaged so that one-way brake 78
overruns. With the friction control element so disposed, the
first gearset 22 1s locked-up because sun gear 24 and carrier
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30 are driveably connected to mput 14 through clutches 56
and 58, respectively. Therelore, ring gear 26, and carrier 100
and output 94 rotate at the speed of mput 14.

The transmission of FIG. 7 1s upshifted to an overdrive
speed when clutch 56 1s disengaged, 58 remains engaged,
and brake 74 1s engaged, thereby causing OWB 78 to
overrun and holding sun gear 24 fixed against rotation. With
the friction control element so disposed, carrier 30 rotates at
the speed of input 14 and a speed 1ncrease occurs in the first
gearset 22 causing ring gear 26, carrier 100 and output 94 to
rotate at 1.323 times the speed of mput 14 when the gears
and pinions are sized as shown in FIG. 9.

The transmission of FIG. 7 operates 1n reverse drive when
clutch 56 1s engaged and brake band 108 1s engaged. These
actions cause one-way brake 78 to freewheel and sun gear 24
to be held fixed due to the engagement of brake band 108.
A reverse speed reduction occurs 1n the first gearset 22 such
that ring gear 26, carrier 100, and output 94 rotate in the
reverse direction at —0.323 times the speed of mput 14.

The friction control elements 535, 56, 58 are preferably
torque-transmitting devices of the rotating type, commonly
termed clutches. These devices are hydraulically-actuated
friction devices well known 1n the art of power transmis-
sions. The friction control element 74 1s preferably a hydrau-
lically-actuated torque-transmitting device of the stationary
type, commonly termed a brake and also well known in the
art. The brake 74 and clutches 35, 56, 58 are preferably
disc-type brakes. The brake 108 1s preferably a hydrauli-
cally-actuated torque-transmitting device of the stationary
type, commonly termed a band brake, in which the friction
surface of a band surrounds a brake drum and alternately
engages and disengages the drum. The OWB 78 1s an
overrunning brake, preferably a mechanical device produce
a drive connection between 1ts mnput and output depending
on the relative speeds of the input and output. Rollers,
sprags, rockers, pawls, etc, located between the mnput and
output may be used to produce the drive connection.

In accordance with the provisions of the patent statutes,
the present invention has been described 1n what 1s consid-
ered to represent 1ts preferred embodiment. However, 1t
should be noted that the mvention can be practiced other-
wise than as specifically illustrated and described without
departing from its spirit or scope.

What 1s claimed 1s:

1. A multiple speed transmission mechanism comprising:

an 1nput;

an output;

a first and second planetary gearsets, each gearset includ-
Ing a sun gear, a ring gear surrounding the sun gear, a
set of planet pinions meshing with the sun gear and the
ring gear, and a carrier on which the planet pinions are
rotatably supported, the carrier of the first gearset being
driveably connected to the ring gear of the second
gearset;

a third gearset comprising a first pimion driveably con-
nected to the ring gear of the first gearset and a first gear
driveably connected to the output and driveably
engaged with the first pinion, and a second pinion
driveably connected to the carrier of the second gearset
and a second gear driveably connected to the output
driveably engaged with the second pinion;

a first clutch for alternately driveably connecting and
disconnecting the mput and the sun gear of the first
gearset;

a second clutch for alternately driveably connecting and
disconnecting the mput and the sun gear of the second
gearset;
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a third clutch for alternately driveably connecting and
disconnecting the input and the carrier of the first
gearset;

a first brake for alternately holding the sun gear of the first
gearset against rotation on the transmission housing
and releasing the sun gear of the first gearset; and

a second brake for alternately holding the carrier of the
first gearset against rotation on the transmission hous-
ing and releasing the carrier of the first gearset.

2. The transmission mechanism of claim 1 wherein:

the first clutch, second clutch and third clutch are hydrau-
lically-actuated, friction disc clutches; and

the first brake and second brake are hydraulically-actu-
ated, friction disc brakes.

3. The transmission mechanism of claim 1 wherein:

the sun gear of the first gearset and the sun gear of the
second gearset are journalled on the input.
4. The transmission mechanism of claim 1 wherein:

the first clutch and second clutch are axially aligned
mutually about the nput.

5. The transmission mechanism of claim 1 further com-
prising:
an overrunmng brake for alternately holding the carrier of
the first gearset against rotation on the transmission
housing and releasing the carrier of the first gearset.

6. The transmission mechanism of claim 5 wherein:

the brake and the overrunming brake are axially aligned
mutually about the input.

7. The transmission mechanism of claim 1 further com-

prising:

a 1inal drive gearset comprising a third pimion driveably
connected to the output and a third gear driveably
engaged with the third pinion.

8. A multiple speed transmission mechanism comprising:

an input;

an output;

a first, second and third planetary gearsets, each gearset
including a sun gear, a ring gear surrounding the sun
gear, a set of planet pinions meshing with the sun gear
and the rnng gear, and a carrier on which the planet
pinions are rotatably supported, the carrier of the first
gearset being driveably connected to the ring gear of
the second gearset, the ring gear of the first gearset
being driveably connected to the carrier of the third
gearset, the carrier of the second gearset being drive-
ably connected to the ring gear of the third gearset, the
sun gear of the third gearset being fixed against rota-
tion, and the output being driveably connected to one of

the ring gear of the third gearset and the carrier of the
third gearset;

a first clutch for alternately driveably connecting and
disconnecting the mput and the sun gear of the first
gearset;

a second clutch for alternately driveably connecting and
disconnecting the mput and the sun gear of the second
gearset;

a third clutch for alternately driveably connecting and
disconnecting the mput and the carrier of the first
gearset;

an overrunning brake for alternately holding the carrier of
the first gearset against rotation on the transmission
housing and releasing the carrier of the first gearset;

a first brake for alternately holding the sun gear of the first
gearset against rotation on the transmission housing
and releasing the sun gear of the first gearset; and




us 7,303,500 B2

9

a second brake for alternately holding the carrier of the
first gearset against rotation on the transmission hous-
ing and releasing the carrier of the first gearset.

9. The transmission mechanism of claim 8 wherein:

the first clutch, second clutch and third clutches are
hydraulically-actuated, friction disc clutches.

10. The transmission mechanism of claim 8 wherein:

the first brake 1s a hydraulically-actuated, friction disc
brake.

11. The transmission mechanism of claim 8 wherein:

the second brake 1s a hydraulically-actuated, friction band
brake.

12. The transmission mechanism of claim 8 wherein:

the sun gear of the first gearset and the sun gear of the
second gearset are journalled on the mput.

13. The transmission mechanism of claim 8 wherein:

the sun gear of the third gearset i1s journalled on the
output.

14. A multiple speed transmission mechanism compris-

ng:

an 1nput;

an output;

a first and second planetary gearsets, each gearset includ-
Ing a sun gear, a ring gear surrounding the sun gear, a
set of planet pinions meshing with the sun gear and the
ring gear, and a carrier on which the planet pinions are
rotatably supported, the carrier of the first gearset being
driveably connected to the ring gear of the second
gearset;

a third gearset driveably connected to the carrier of the
second gearset and the ring gear of the first gearset for
alternately driving the output at a predetermined lower
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speed relative to a speed of the carnier of the second
gearset, and drniving the output at substantially the
speed of the ring gear of the first gearset;

a first clutch for alternately driveably connecting and
disconnecting the mput and the sun gear of the first
gearset;

a second clutch for alternately driveably connecting and
disconnecting the mnput and the sun gear of the second
gearset;

a third clutch for alternately driveably connecting and
disconnecting the mput and the carrier of the first
gearset;

an overrunning brake for alternately holding the carrier of
the first gearset against rotation on the transmission
housing and releasing the carrier of the first gearset;

a first brake for alternately holding the sun gear of the first
gearset against rotation on the transmission housing
and releasing the sun gear of the first gearset; and

a second brake for alternately holding the carrier of the
first gearset against rotation on the transmission hous-
ing and releasing the carrier of the first gearset.

15. The transmission mechanism of claim 14 wherein:

the first clutch, second clutch and third clutches are
hydraulically-actuated, friction disc clutches.

16. The transmission mechanism of claim 14 wherein:

the first brake 1s a hydraulically-actuated, friction disc
brake.

17. The transmission mechanism of claim 14 wherein:

the second brake 1s a hydraulically-actuated, friction band
brake.
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